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The preliminary amendment of July 21 , 2005, has been entered in full. Claims 
1-10 are currently pending and under examination. 



This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Claims 1-5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combined disclosures of US 5286823 to Rath and Research Disclosure No. 
424060. 

The rejected claims are drawn to a process for preparing polyisobutene having a 
content of terminal vinylidene groups of at least 75 mol % comprising polymerizing 
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isobutene or isobutenic hydrocarbon mixtures in the liquid phase in the presence of a 
boron trifluoride complex catalyst of the composition: 

(BF 3 ) a ■ L 1 b . L 2 C . L 3 d 

where 

- L 1 is water, a primary CrC 5 -alkanol and/or a secondary C 3 -C 5 -alkanol, 

- L 2 is at least one aldehyde and/or one ketone, 

- L 3 is an ether having at least 5 carbon atoms, a secondary alkanol having at 
least 6 carbon atoms, a primary alkanol having at least 6 carbon atoms and/or 
a tertiary alkanol, 

- the b:a ratio is in the range from 0.9 to 3.0, 

- the c:a ratio is in the range from 0.01 to 0.5, 

- the d:a ratio is in the range from 0 to 1 .0. 

Rath discloses a process for preparing highly reactive polyisobutenes having a 
content of terminal vinylidene groups of more than 80 mol %, which differs from the 
claimed process essentially in that polymerization is performed in the presence of a 
catalyst composition of mixed boron trifluoride complexes which lacks at least one 
aldehyde and/or one ketone in a ratio from 0.01 to 0.5, relative to BF 3 . See, col. 1 , II. 5- 
10 and Example 7, detailing the preparation of polyisobutene having 95 mol % of 
terminal double bonds by metering in as catalyst a boron trifluoride/2-butanol complex 
(equivalent ratio: 0.7), 10 mmol of boron trifluoride and 4 mmol of 2-butyl tert-butyl 
ether. An 0.7 equivalent ratio equates to a "b: a ratio" (2-butanol to BF 3 ) of 1.43, while 
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the stated millimole quantities correspond to a "d: a ratio" of 0.4 (ether/ BF 3 ). Thus, 
Rath teaches the (BF 3 ). L 1 and (BF 3 ). L 3 complexes of the applicants' composition. 

As indicated above, Rath lacks a teaching of an aldehyde or ketone as a 
complexing agent for BF 3 . 

Neverthess, it is known in the prior art to prepare polyisobutene having a high 
content of terminal vinylidene groups by use of BF 3 complexed with an aldehyde or 
ketone as polymerization catalyst, as evidenced by the Research Disclosure. 

More specifically, the Research Disclosure reports a process for preparing 
polyisobutene having a content of terminal vinylidene groups of at least 70 mol % by 
contacting an isobutene-containing feedstock with a boron trifluoride catalyst and a 
cocatalyst which is an aldehyde or ketone, wherein the molar ratio of boron trifluoride to 
cocatalyst is in the range 2 to 0.25, which equates to cocatalyst/ BF 3 ratios in the range 
of 0.5 to 4 (see, pp. 1/1 -3/3). Since the 0.5 ratio coincides with the upper endpoint of 
the "c: a" range in claim 1 , the Research Disclosure is considered to teach the (BF 3 ) . L 2 
complex of the applicants' composition. 

Because the BF 3 complexes making up the composition used in the present 
invention are each taught by the prior art to be useful for the same purpose - i.e., to 
prepare polyisobutene having a high content of terminal vinylidene groups - it would 
have been obvious one of ordinary skill in the art to modify the Rath process by using its 
mixed BF 3 complex catalyst together with a BF^cocatalyst as per the Research 
Disclosure. The motivation to so combine the compositions flows logically from their 
having been individually taught in the prior art. See, In re Kerkhoven, 205 USPQ 1069 
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(CCPA 1980) (prima facie obvious to combine two compositions, each of which is 
taught by the prior art to be useful for the same purpose, to form third composition 
which is to be used for the very same purpose). 

The limitations of claims 2-5 and 1 0 are either generically taught or fairly 
suggested by the applied art. Thus, species of L 1 and L 2 within claims 2 and 3 are 
contemplated by Rath (e.g., col. 5, II. 65+) and the Research Disclosure (p. 2/3), 
respectively. Rath further teaches specific ethers within claim 5 as exemplary of dialkyl 
ethers useful in forming mixed boron trifluoride/sec. alcohol/dialkyl ether complex 
catalysts (col. 8, II. 29+); and both references teach molecular weights (Mn) within the 
range of claim 10 (Rath, col. 4, II. 1-5 and Research Disclosure, p. 2/3, eighth full 
paragraph). 

Claims 6-9 are objected to as being dependent on a rejected base claim but 
would be allowable if rewritten in independent form including all the limitations of the 
base claim and any intervening claim. 

Any inquiry concerning this communication should be directed to Examiner F. M. 

Teskin whose telephone number is (571 ) 272-1 116. The examiner can normally be 

reached on Monday through Thursday from 7:00 AM - 4:30 PM, and can also be 

reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wu, can be reached on (571 ) 272-1 114. The appropriate fax phone 
number for the organization where this application or proceeding is assigned is (571) 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see <http://pair-direct.uspto.gov> . Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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